Bianchi Type IX barotropic fluid cosmological model in the frame work of Lyra geometry is investigated. To get the deterministic model of the universe, it is assumed that shear σ is proportional to expansion θ . This leads to a b n , where a and b are metric potentials and n is a constant. To get the results in terms of cosmic time t, we have also considered a special case γ 0 dust filled universe and n 2. We find that the model starts with a big bang initially and the displacement vector β is initially large but decreases due to lapse of time. The models ds 2 − T 6 / 3N 2 /20 − 1 − γ /4 5γ 7 T 8 − γ/ 5γ 4 T 6 dT 2 T 4 dX 2 T 2 dY 2 T 2 sin 2 Y T 4 cos 2 Y dZ 2 − 2T 4 cos Y dX dZ and ds 2 −dτ 2 21/5N sin 2/ √ 7 τ dx 2 21/5N sin 2/ √ 7 τ 1/2 dy 2 21/5N sin 2/ √ 7 τ 1/2 sin 2 y 21/5N sin 2/ √ 7 τ cos 2 y dz 2 − 2 21/5N sin 2/ √ 7 τ cos ydx dz have point-type singularity at T 0 and τ 0, respectively. The physical and geometrical aspects of the models are also discussed.
Introduction
Bianchi Type IX space-time is the generalization of FRW model with positive curvature. Bianchi Types cosmological models create more interest in the study, because familiar models like Robertson-Walker model 1 , the de-Sitter universe 2 , Taub-NUT 3, 4 space times are of Bianchi Type IX space-time. The solutions 3, 4 allow expansion, rotation, and shear. Vaidya and Patel 5 have obtained the solution for spatially homogeneous Bianchi Type IX space time and have given a general scheme for the derivation of exact solutions of Einstein's field equations corresponding to a perfect fluid and pure radiation field. Bianchi Type IX space times are also studied by many research workers namely Krori et al. 6 , Chakraborty and Nandy 7 , Chakraborty 8 , and Bali and Upadhaya 9 .
ISRN Mathematical Physics
By geometrizing gravitation, Einstein derived the field equations of general relativity. Weyl 10 developed a theory to geometrize gravitation and electromagnetism inspired by the idea of geometrizing gravitation of Einstein. But Weyl's theory was discarded due to nonintegrability of length of vector under parallel displacement. Lyra In this paper, we have investigated Bianchi Type IX barotropic fluid cosmological model in the frame work of Lyra geometry. To get the deterministic model, we have assumed that the shear σ is proportional to expansion θ . We have also considered the dust distribution p 0 model to get the result in terms of cosmic time. We find that the model starts with a big bang initially and expansion decreases as time increases. The displacement vector is initially large but decreases due to lapse of time. The physical and geometrical aspects of the models are also discussed.
The Metric and Field Equations
We consider Bianchi Type IX metric in the form ds 2 −dt 2 a 2 dx 2 b 2 dy 2 b 2 sin 2 y a 2 cos 2 y dz 2 − 2a 2 cos y dx dz, 2.1
where a and b are functions of t-alone. The energy momentum tensor T j i for perfect fluid distribution is given by
The modified Einstein's field equation in normal gauge for Lyra's manifold obtained by Sen 12 is given by
in geometrized units where 8πG 1 and c 1 where v i 0, 0, 0, −1 ; v i v i −1, φ i 0, 0, 0, β t , p is the isotropic pressure, ρ the matter density, v i the fluid flow vector, and β the gauge function.
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The modified Einstein's field equation 2.3 for the metric 2.1 leads to
Equations 2.5 and 2.6 after using barotropic condition p γρ lead to
The conservation equation N being a constant of integration. 
Solution of Field Equations
To get the simplified result, we assume n 2, thus 3.4 leads to 2b 44 2 5γ 4 3
To find the solution of 3.5 , we assume
Therefore, 3.5 leads to
which again leads to
where constant of integration has been assumed zero. Equation 3.10 leads to
Thus, the metric 2.1 can be written in the form Physics   5 where T b, x X, y Y , z Z, and cosmic time t is given by
3.12
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Some Physical and Geometrical Properties
The displacement vector β is given by 2.9 as
The expansion θ is given by
The shear σ is given by
4.4
which leads to
The matter density ρ is given by The spatial volume V 3 is given by
Special Case: Dust Model p 0
To get the model of dust filled universe, we assume that n 2, and using γ 0 in 3.5 , we get The displacement vector β is given by 2.9 β N ab 2
Thus,
The matter density ρ is given by 2.6 ρ 1
5.9
Discussion
The model 3.12 starts with a big bang at T 0, and the expansion in the model decreases as T increases. The displacement vector β is initially large but decreases due to lapse of time. Since σ/θ / 0, hence anisotropy is maintained throughout. The reality condition ρ > 0 implies that the model exists during the span of time given by T < 4 5γ 7 3 5γ 4 .
6.1
The model 3.12 has point type singularity at T 0 MacCallum 24 . The spatial volume increases as T increases.
The model 5.4 starts with a big bang at τ 0, and the expansion in the model decreases as τ increases. The displacement vector β is initially large but decreases due to 8 ISRN Mathematical Physics lapse of time. Since σ/θ / 0, hence anisotropy is maintained throughout. The reality condition ρ > 0 implies that
where 0 < N < 1. The model has point type singularity at τ 0. MacCallum 24 .
